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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaKk KaK OOECIIEYMBAET BO3MOXKHOCTh W3YYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU N'€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[{enb ocBoeHUs MporpaMmbl yueOHOTO Kypcea «['eomeTpus» Ha yriryOi€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U CHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBIeHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUIHOTO amnmapara 1o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSATh, YMEHHS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHUYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJa4y C MNPAKTUYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyalbHBIX UM  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPHPETALNN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZAEPKATEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 00YyYarOIIUXCs, paCIIUPSs U YIIIyOossis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
U3y4YEeHHE T€OMETPHUU KaK COCTaBJISAIoNIe yueOHoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOJE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpeOMETpuU. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMeIX. [lapanneasHOCTh NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIICIIbHBIE
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpOEeKTUpoBaHUs. M300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpaj’Ap, MNapajiesenumnen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCHHYCOB M CHHYCOB I TPEXTPAHHOTO yIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienune 1, TpsAMOYTOJIBHBIN NTapaJJIEICUIE] U €T0 cBoWicTBa. KpaTuanmme
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yceuEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOIDAHHUKM: NPABUIIbHAs NpPU3Ma U IIpaBWIbHAsg INHPAMHUAA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM W MOJHOM IMOBEPXHOCTH MPSIMON IIPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTOIPDAaHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABICHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUTaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKCHUN. BuIbl [IBUXKEHUN: TMapaulebHBIM MEpeHoc,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHUH, Mpouexyp
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, chopMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCTIUTAHHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUYeCKWe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATHAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) PKOJIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW ISl pelieHusl 3a7ad B 0O0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1I€CTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOU Kak Cpe/ICTBOM MMO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUN MEXIy MOHIATHUSIMHU, (DOPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHbIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOT0 00BEKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUS 3a1a4yi, DKCIIEPUMEHTA, UCCIENOBAHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TIO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMHU B TPOCTPAHCTBE, MEXAYy MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHsS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 33/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, ammapara aireOpbl, penarb MPaKTUYECKHE 3aj]layu,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IWUIMHIPUYIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cepa W 1ap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
TEOMETPUYECKHX TEJ ¢ TPUMEHEHUEM (DOpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MKy NPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYca (TapajuielbHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUICCKUX BEIHYUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKH
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJ1ayl, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUICCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
[ToBTOpEHME Kypca MIIaHUMETPUN 2 0 0
Brenenue B ctepeoMerputo 21 1 2
3 B3anMHOe pacnionoxeHue npsMbIx B 5 0 0
IIPOCTPAHCTBE
4 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 9 0 0
IIPOCTPAHCTBE
5 HepHeHI[I/IInyUIpHOCTI) NPSIMBIX 29 ) 1
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl 1 paccTosTHUA 19 1 1
MHororpanHuku 0 0
BexTops! B mpocTpaHcTBE 0 1
9 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 8 1 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 ) 5)




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1 0
) [ToBTOpeHME, 0606meHPUIe " 13 1 0
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 16
Temna BpamieHus 23
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JBroKeHUs 5 1 0
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 21 1 0
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

TpeyroapHUKH. [IpsamoyronbHbIH

1 TPEYTOJIbHBIMH, TPUTOHOMETPUUYECKHE 1
byHKIIUN

2 Bexkropa 1
[lonaTust crepeoMeTpuu: TOYKA, MpsSIMasi,
IUIOCKOCTb, IIPOCTPAHCTBO. OcHOBHBIE

3 IpaBUjga  M300pakeHUss  HAa  PHUCYHKE 1
IJIOCKOCTH, napaiebHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka.
[lonATHs:  TepecekaroImuecss  MIOCKOCTH,

4 NepeceKaromuecss TnpsMas W TUIOCKOCTB; 1
MOJTYTIPOCTPAHCTBO.
MHororpaHHuKH, U300pa)keHne MpOCTEUIINX

5 MIPOCTPAHCTBEHHBIX (PUTYD. 1
N300pakenue IPOCTEHIINX

6 MIPOCTPAHCTBEHHBIX duryp, 1
HECYIECTBYIOIUX OOBEKTOB.

7 AKCHOMBI CTEPEOMETPUH 1




HexoTopsle crenctBust u3 akcCuom

Pemenne 3amayu no Tteme «BBenenue B
CTEPEOMETPHUIOY

10

[IpakTuueckas pabora no teme «BBenenue B
CTEPEOMETPHUIO»

11

CeucHusl. N3o6paxenune CCYCHMIA
napajiesienunesia, KOTOpbIE MPOXOIAT dYepe3
ux pébpa. M3oOpaxeHue mnepeceueHUs
MOJIyYCHHBIX IIIOCKOCTeH. PackpamiBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH IIBETAMH.

12

13

Ceuenus. M3o00paxkeHue cedyeHUil MPU3MBI,
KOTOpbIE TPOXOaiT dYepe3 wux pédpa.
N3o0paxkenue rmepecedeHus: TMOTYYECHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEUYeHUM Pa3sHbIMU LBETAMU.

Ceuenus. 300pakeHne cedeHHi! MUpamMuIbI,
KOTOpbIE TPOXOASAT depe3 wux  pedpa.
N3o00paxkeHne miepecedeHusl TOMyUYEHHBIX
II0CKOCTel. PackpamvBaHue MOCTPOSHHBIX
CCUCHUH pa3HBIMHU I[BETAMH.

14

15

Pemenue 3anau mo teme « CeueHU».

HpaKTI/I‘{CCKaH pa60Ta o Teme «CeueHus».




16

CpoiicTBa  mepeceueHui IpsMBIX U
IJIOCKOCTe.  B3aummHOe  pacmnosioxeHue
OpSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE.
CkpemuBatomuecss  npsimeie.  [IpusHaku
CKPEILIMBAIOIINXCS MPSMBIX.

17

18

19

[TocTpoenne cedeHHii B mapajuielenurese,
npu3Me 1o TpéM TouKaM Ha pédpax.

[TocTpoenue ceyeHuit B mupamujyie Mo TPEM
TOYKaM Ha p&Opax. 3HAKOMCTBO C ITPaBUILHOM
MUPAMUION

CO3I[3HI/IC BBIHOCHBIX qepTemeﬁ Hn 3alluChb
1raroB ITOCTPOCHHUA.

20

21

22

[ToBTOopenne mmanumerpun. Teopema o
MPOMOPLMOHANBHBIX ~ oTpe3kax. [logobue
TpEeyroibHUKOB. Teopema MeHenasl.

Pacué€Thl B cedeHUAX Ha BBIHOCHBIX YCpTEeIKax.

Pemenne 3amau mo Teme «BBegenue B
CTCPCOMCTPHLO».

23

24

KountpoJabHas padora no teme «BBenenue B
cTepeoMeTpPHIO».

[TapamtensHble U CKPEMIMBAKOIINECS TPSIMBIE
B IIpOCTpaHCTBe. Teopema 0 CyleCTBOBAaHUU U
€AVUHCTBEHHOCTH  IPAMOM  MapajlIeJIbHOU




JAHHOM IIPSAMOM, NPOXOIAIIEH Yepe3 TOUKY
MPOCTPAaHCTBA W HE JICXKAIIeW Ha JIaHHOU
MPSMOM. Jlemma 0 NepeceyeHu
MapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO.

25

26

27

[TapannensHOCTh TpEX TpsMbIX. TeopemMa o
Tp€X MapauIelbHBIX IpsMBIX. Teopema o
CKPEILMBAIOIINXCS MPAMBIX.

[loBropenue: yrom Mexay MpsAMBIMA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOIBHOM
TPEYroJbHUKE, TEOPEMA KOCUHYCOB.

Vsl ¢ COHAITpaBJICHHBIMHU CTOPOHAMH. VYroa
MCKAY NPAMBIMU.

28

29

3agaun Ha J10Ka3aTeIbCTBO M UCCIEIOBAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHHEM TMPSMBIX B
IIPOCTPAHCTBE.

IlonsaTHA:  mapalIeNbHOCTh  IPSIMOM U
IJIOCKOCTH B mpocrpadcTBe.  IIpusHak
MapaJUIEIbHOCTH  IPSAMOM M IIJIOCKOCTH.
CpolicTBa  MapaJIeIbBHOCTH  OPSIMOHM U
IIJIOCKOCTH.

30

'eomeTpuueckue 3anauvl Ha BBIUMCICHHUE H
JI0Ka3aTeNbCTBO, CBSI3aHHBIE c
[apaJUIEIbHOCTBIO NPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.




31

[TapamnensHoe npoektupoBanue. OCHOBHBIE
CBOMCTBAa MapajyIeIbHOTO MPOCKTHUPOBAHHUSL.
N3o06paxenue pa3HbIx GUryp B napajiesbHOI
npoekuuu. LlenTpanpHast mpoexius.

32

33

34

35

[locTpoeHue cedeHus, MPOXOIALIETO YEpe3
JTAHHYIO MPSAMYIO Ha  4YepTexke u
MapajyuieabHoOro  Apyro mnpsMou. Pacuér
OTHOIIEHUU.

Pemenue 3amad mno Teme ((HapaJ'IJ'IGJ'IBHaH
IIpOCKI A

[TapanmnenpHas NpoeKUUs, NPUMEHEHUE UL
IIOCTPOCHHs CEUYEHHMI Mapajulesienumesa |
npusmbl.  CBOMCTBa MapajuleleNnuneaa u
MIPU3MBI.

[TapannensHble TTOCKOCTH. [Tpu3sHaku
MapajuIeNbHOCTU ABYX IUIOCKOCcTER. Teopema
0 TMApajuIeIbHOCTH W €JUHCTBEHHOCTHU
IUIOCKOCTH, MPOXOJALIEH 4Yepe3 TOUKy, HE
MPUHAICKALYIO JAHHOW IUIOCKOCTH U
CJICJICTBHUS U3 HeE.

36

CBoiicTBa mapaJUIeIbHBIX IUIOCKOCTEH: O
MMapaJUIEIBHOCTH IPSAMBIX IIEPECEUYCHUS IIPU

IIEPECEYECHU N JBYX MapaJuIeIbHbIX
IIJIOCKOCTEN TpEeThEN; 00 OTpe3Kax
MapaJUICIbHBIX  NPSIMBIX,  3aKIIOYEHHBIX

MCXKAY HapaluICIbHBIMU  IIJIOCKOCTAMH; O




37

IEpPECEYCHU N MpAMOI c JIByMs
MapajuieIbHbIMU IIOCKOCTSMM.

Pemenne IMPAKTUYCCKUX 3aJad 110 TEME
((HapaJ'IJ'ICJ'IBHOCTB NpsAMBIX H IUIOCKOCTEHl B
IIPOCTPAHCTBE).

38

[lepneH UKy IAPHOCTD MPSMOM M IJIOCKOCTH.
[Ipu3Hak nNEpHNEeHAMKYISIPHOCTH IPSAMOM H
IJIOCKOCTH. Teopema O CyIIECTBOBAHMM U
€IMHCTBEHHOCTH NPSIMOM, IPOXOASILEN Yepes3
TOYKY IPOCTPAHCTBA U NEPIEHIUKYIISIPHON K
IIJIOCKOCTH.

39

I1110CKOCTH U EPIIEHAUKYIIAPHBIE UM IIPSIMBIC
B MHOrorpanHukax. IIpsmas npuzma

40

41

42

CpoiictBa kyba W NpPSIMOYTOJBHOTO
mapajuieenunea. Brruncienne JUTAH
OTPEe3KOB B Ky0e U  MNPsAIMOYrojJbHOM
napajuleJenunese.

Pemenue 3amau mo teme «CBoiicTBa KyOa u
IIPSIMOYTOJIBHOTO napajuiesenunea.
Bolunicnenue AnuMH  OTpE3KOB B KyOe H
MPSIMOYTOJIbHOM NapajuIeeuIIe e .

Pemenne 3amau mo teme «Ilmockoctm m
MepHeHIUKYISIPHBIC UM npsimMas B
MHOT'OTPaHHUKAX).




[Mpaktnueckass pabora  «[lmockoctu U

43 NIEPIECHIUKYJISIPHBIE UM npsimMasi B
MHOT'OTPaHHHUKaX)».
Ilepnennukynsp u HakioHHas. Iloctpoenue
44 MEPIECHIUKYIISIPA U3 TOYKH Ha IPSIMYIO.
Teopema o Tpéx nepreHauKyIgpax (npsmas u
45 oOparHas).
Pemenue 3agau no teme «llepnenauxyisp u
46 HAKJIOHHAs».
Yron Mmexay npsSMOH U IUIOCKOCTBIO. YTOJ
47 MEXly CKPELMBAIOIMMUCS IPSIMbBIMU.
Pemenne 3a7a4 o TeMe
48 «IleprieHIUKyYIAPHOCTH IPsAMOM 5
IJIOCKOCTH.
KonTtpoabnasn padora no TEME
49 «IlepneHAUKYJIAPHOCTH npaMoit "
IIOCKOCTID).
50 OpToroHanbHOE MPOEKTUPOBAHUE.
Pemienne 3amauy mo Teme «OpTOrOHATBHOE
o1

MIPOEKTUPOBAHUEY.




52

53

[loctpoenne  ceueHuii  kyOa, IpPU3MBI,
IPaBUIBHOM  MHMpaMHIbl € TOMOIIBIO
OPTOrOHAJILHON IPOEKIIHH.

CummeTpusi B MPOCTPAHCTBE OTHOCHUTEIHHO
miockoctu.  Ilmockocth  cumMmeTpuii B
MHOT'OTpaHHUKAX.

54

55

[Ipu3Hak nNEpHNEeHAMKYISIPHOCTH IPSAMOM H
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUU.

CrnocoObl  OMYyCTUTh  NEPIEHIUKYIAPHI:
CUMMETpHS, CIBUT TOYKH MO MapauieIbHOM
MPSMOM.

56

CnBur mo  HemapayuIeIbHOM — TPSMOH,
W3MEHEHUE PACCTOSHHUIA.

57

58

O600menune MaTtepuaia o TeMe:
«[TapannenbHOCTh W MEPHEHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBEY.

KonTtpoabnas padora 1no TEMeE
«ITapanieabHOCTD U MEPHEHANKYJISIPHOCTD
NPSIMBIX U IVIOCKOCTEl B IPOCTPAHCTBE».

59

Pemrenuie 3a71a4 MOBBINIEHHON CIIOXKHOCTH IIO
Teme «TapamnenbHOCTh u
MEPIICHAUKYISAPHOCTD NPSAMBIX U IIJIOCKOCTEU
B IPOCTPAHCTBEY.




60

IloBropenue: yroa Mexay UIpsaMOM W
IUIOCKOCTBIO, yroiu MEXy
CKPELIMBAIOIIUMUCS HPSIMBIMU B
IpoCcTpaHcTBE. ['eomeTpuyeckre  MeTObl
BBIUUCIICHUS yIVla MEXIY MpsMbIMH B
MHOTOTpaHHUKAX.

61

62

JIByrpansbiii  yroia. CBOWCTBO JIMHEHHBIX
YIJIOB IBYI'PAaHHOIO yIJIa.

Pemenue 3anau no teme «JIByrpaHHbIi yrou.
CBOMCTBO JMHEHHBIX YIJIOB JIBYTPAHHOIO
yriaay.

63

Pemenue 3amay o TemMe « YTIIbD».

64

IIpakTryeckas pabora Mo TeMe «YTIIbD».

65

[lepnennukynspupie 1uiockocTH. CBoMCTBa
B3aMMHO MEPHEHIUKYJSIPHBIX IIJIOCKOCTEH.
[Ipu3Hak meprneHAuKyJISIPHOCTH IJIOCKOCTEN;
TeopeMa O TIpsAMOM IepeceueHus IBYyX
IUIOCKOCTEN  NEPNEHAMKYJSAPHBIX  TpEThei
IIJIOCKOCTH.

66

67

[louck  NepHeHAMKYISAPHBIX  MPSMBIX  C
ITOMOIIBIO TEPIEHANKYIJISIPHBIX TUNIOCKOCTEN.

[IpssMoyronbHel napajuienenunesn. Teopema
0 JUaroHaIu MIPSIMOYTOJILHOTO
napajulelIenuIe a U CICACTBUE U3 HEE.




68

69

Pacuér paccTossHMi OT TOYKH 10 IIIIOCKOCTH.

CTepeOMeTpI/I‘{eCKI/Ie WU TPUKIAJHBIC 3aga4u,
CBJA3aHHBIC CO B3aMMHBIM PACIIOJOXKCHUEM
IIPpsAMBIX U IINIOCKOCTH.

70

71

[Tapa  mapaymenbHBIX  IUJIOCKOCTEM  Ha
CKpCHIMBAIOIINUXCA IIPAMBIX, paccTodaHue
MCXKAY CKpCHIMBAOIIUMUCA IIPSAMBIMHU B
IIPOCTBIX CUTyaLUAX.

Onyckanue MNepneHANKYJISpOB, BbIYUCICHUE
pacCTOSIHUM OT TOYKM 1O TOYKH; MPSIMOIL;
IJIOCKOCTH. BbIUKClIeHHe pacCTOSTHUN MEXTy
CKpPEUIMBAIOIIUMHUCS TPSIMBIMH C TIOMOIIbIO
MEPIEHANKYIISPHOMN TIIOCKOCTH.

72

73

74

Pemenne 3amad mo Teme «PaccTosHu.

TpEXrpaHHblli  yroy, HEpPaBEHCTBA  JJIA
TPEXTPAHHBIX YTIIOB.

Teopema Ilucgaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yrJa.

75

Tpéxrpannsiii yron. Pemenne 3agaq

76

Pemennie 3amau 1mo TeMe «YIIBL WU
PacCTOSTHUS.




KOHTpOJIbHaﬂ paﬁoTa no TeMe «YTIJbl U

77 PACCTOSHUSD).
3azayv NOBBILICHHOM CIIOXHOCTH IO TEME
«YTasl u paccTosTHUS». DJIEMEHTHI
8 cepuyeckoil reoMeTpuu: IeoJe3nUecKue
JIMHUU Ha 3emie.
CucremaTtuzanusi 3HaHud: MHOrOrpaHHUK U
79 ero aeMmeHTsl. Ilupamuaa. Buasl nupamun.
[IpaBuiibHas nupamua.
IIpuzma. Ilpsimas M HaKIOHHAs NPU3MBIL.
80 [IpaBuibHas nmpusma.
[IpssMo¥i mapaienenunesn, NPAMOYTOJIbHBII
81 napajuienenunesn, Kyo.
Boinyxibie MHOTOTpPaHHUKH. Teopema
y
82 Olinepa.
83 IIpaBuiibHBIE MHOTOTPAaHHUKH
84 [TonynpaBuibHBIE MHOTOTPaHHUKU
85 Pemrenne 3amad no reme « MHOrOrpaHHUKID.
3aauil TOBBIIIEHHON CIOXHOCTU IO TeMe
86

«MHOrorpaHHUKNY.




87

88

IloBropenune: Bekropa Ha  IIJIOCKOCTH.
IToHsATHE BEKTOPA B IPOCTPAHCTBE.

Cymma # pa3HOCTb BEKTOPOB, IIPABHIIO
napajuiesienunesaa.

89

90

VMHOKEHHE BEeKTOopa Ha 4ucio. Paznoxenne
BEeKTOpa 1O 0a3ucy TpEX BEKTOPOB, HE
JeXKAIIUX B OHOH IIOCKOCTH.

Pemenne 3amau 1mo Teme «YMHOXKEHHE
BEKTOpa Ha 4ucio. PasnmokeHwe BeKTOpa 1o
0a3ucy TpEx BEKTOPOB, HE JIEKAIIUX B OJHOM
IUIOCKOCTHY.

91

Cucmema koopounam 6 npocmpancmee.
Ilpocmetiwue 3a0auu ¢ 6ekmopamu.

92

93

CKaJ'IﬂpHOG IPOU3BCACHUC, BBIYUCIICHUC yTIJia
MCKAY BCKTOPAaMH B IIPOCTPAHCTBE.

Pemienne 3agau 1mo Teme «BCI(TOpH n
KOOPAWHATEI B IPOCTPAHCTBC»

94

[IpakTrueckas pabora mo teme «BekTopsl B
IIPOCTPAHCTBE)

95

OcHoBHBIE TOHATHS Kypca reomerpun 10
Knacca, o0000ImeHWe MW CHCTEMaTU3alys
3HAHUU.




OcHoBHblE TOHATHS Kypca reomerpun 10
Kiacca, o0000IlIeHHe MW  CHCTEMaTH3aLus

96 1
3HaHUM.
OcHOBHBIE MOHATUA Kypca reomerpuu 10
97 Knacca, o0000IlIeHHe MW  CHCTEMaTU3alMs 1
3HAHUM.
HUrorosasi koHTposbHass padora 3a 10
98 KJIacc. 1
[ToBTOpenue.  B3aumHOe  pacmonoxeHue
99 OpsMBIX B TpocTpaHcTBe. [lapanienbHOCTb 1
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
[ToBTopenue. IlepneHANKYISIPHOCTD MPAMBIX
100 U IUTOCKOCTEMN B MPOCTPAHCTBE. 1
101 IToBTOpeHue. Yriabl U pacCTOSHUSA 1
102 [ToBTOpenune. MHOrorpaHHUKH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

DJIeKTPOHHBbIE HU(POBHIE

Nen/m  Tema ypoka
KoumnuectBo yacos oOpa3oBaTejibHbIe pecypchl

IToBTOpenue temel «KoopauHatel BEKTOpa Ha

1 IUIOCKOCTH U B IIPOCTPAHCTBE» 1
IToBTOpEHME TEMBI «CxkanspHoe

2 IIPOU3BEICHUE BEKTOPOB» 1
IToBTOpenue Temsl « BerancieHnue yria Mexy

3 BEKTOpPaMH B IPOCTPAHCTBE) 1
VYpaBHEHME IUIOCKOCTH, HOPMajlb, YPaBHEHUE

4 IIJIOCKOCTH B OTPE3Kax 1
®dopmysa pacCTOSHUA OT TOUKH 10 IUIOCKOCTH

5 B KOOpJMHATaxX 1

6 BekropHoe nmpousseneHne 1
AHaIMTUYECKHE METObI pacuy€Ta yIiia MexIy

7 IpsIMBIMA B MHOTOTpaHHMKax, pacdera yria 1
MEX1y IPSAMOH U INIOCKOCTBIO
AHanUTHUYECKHE METO/IbI pacuéra yriia Mexay

8 IJIOCKOCTSIMA B MHOTIOTPaHHUKAaX, pacdera 1

yrjia MeXIy NpsiMOM U TJIOCKOCThIO



HaxoxneHue pacCTOSHHUH OT TOYKH [0

9 IJIOCKOCTH B KyOe U MpaBUIILHON NMUpaMue

Haxoxnenue paccTosHUil OT TOYKH JO
10 IJIOCKOCTH B KyO€e U MpaBUIILHON MUpaMHIe

JInnelinble HEpaBEHCTBA, JIMHENHOE
11 MpOorpaMMHUpPOBaHUE

JInnelinble HEPaBEHCTBA, JIMHEHHOE
12 MIpOrpaMMHUpPOBaHUE

KonTpoabHass padora «AHaJIMTHYECKas
13 reoMeTpus»
14 AHanuTnyeckas reomeTpus. Pemenne 3aqa4
15 AHanuTnyeckas reomeTpus. Pemenne 3aqa4

CeueHuss MHOTOTPAHHUKOB: CTaHJIAPTHBIC
16 MHOT'OTPaHHUKH, METOJ] CIIEI0B

CeueHrss MHOTOIPaHHUKOB: CTaHJApPTHBIE
17 IJIOCKOCTH,  TNEPECeUeHHs]  MPSMBIX U

IJTIOCKOCTEM

[TapannensHbie  TpsiMBIE W TIJIOCKOCTH:
18 napajuieIbHbIE CEUCHUS

[TapannenpHble NPsSMBIE U MJIOCKOCTH: PACUET
19 OTHOLIEHUN




20

21

HapaJIJIeHBHBIe MMpAMBIC W TIJIOCKOCTU: YTJIbI
MCKAY CKPECIIUBAOIIUMUCA IIPAMBIMUA

[lepnienukymsipHble NPSIMbIE U TUIOCKOCTH:
CTaHJIApPTHbIE  Tapbl  MEPHEHAUKYISPHBIX
IUIOCKOCTEH U MOpAMBIX,  CHUMMETPUHU
MHOT'OTPaHHUKOB

22

23

[lepnenuKkynspHble NpsMBIE U IIJIOCKOCTH:
Teopema O TpeX MepIeHIUKYIIpax

HepHeHI{I/IKy.]'ISIpHHC NpsAMBIC KW IIJIOCKOCTH!
BBIYHCJICHHA JJIMH B MHOT'OI'PaHHHUKAxX

24

[ToBTOpEHME: MIOWAAM MHOTOYTOJIHHUKOB,
dbopmynbl  us TUIOMIAACH, COOOpaXKeHUs
nmoxoous

25

26

IImomamn ceueHuu MHOTOTPAaHHUKOB:
IJIOMIaM  TIOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKeHUsI MOA00HS

[Tnomaau ceueHuit MHOTOTPaHHHUKOB:
IJIONIaM  TIOBEPXHOCTEH, pa3pe3aHusi Ha
4aCTH, COOOpaKEHUS MOI00US

27

Kontposabnass  pabdora  «IloBTOpenme:
MHOI'OrpaHHUKH, ceueHus
MHOT'OrPAHHUKOB»




28

29

Ceuenue MHOI'OTPaHHUKOB. 3anaun
MOBBIIIEHHON CJI0)KHOCTH

O06bém Tema. OO0BEeM  TPSAMOYTOJIBHOTO
napauiesienure/a. CrepeomeTpHueCcKue
3aja4u, CBsI3aHHbBIC c 00BEMOM
MPSIMOYTOJIBHOTO MapajuIeyenuIeia

30

31

3amaun 00 yaBOEHWUW Ky0Oa, O KBajaparype
KpyTa; 0 TPUCCKIUH yTJIa

HpI/IKJ'IaI(HHe 3aJa4u, CBA3aHHBIC C
BBIYHMCIICHUCM 00BEMa IpsAMOYT'OJIbHOT'O
mapajiCCIrumIcaa

32

33

34

O6béM npsimMoit mpu3Mbl. CTepeoMeTpUIECKHEe
3aJla4uM, CBA3aHHbIE C BBIYUCIEHHEM O0BEMOB
MIPSIMOM TIPU3MBI

[TpuknaaHble 3aa4yM, CBsI3aHHBIE C 00BEMOM
MIPSAMOM IIPU3MBI

Brruucnenue 00BEMOB Tel C  HOMOIIBIO
OIpPEeEIEHHOTO MHTETpaa. O6BEM
HaKJIOHHOM MPU3MBbI

35

36

Breraucienne O0O0BEMOB TEI C  IIOMOIIBIO
onpenenéHHoro narerpaina. O0bEM MupaMuIbI

®opmyna ob6béMa nupamuasl. OTHOIIEHUE
00BEMOB MUPaMHUJ C OOIIUM YTIIOM




37

38

CrepeoMeTpuyecKkre 3aJadyd, CBS3aHHbBIE C
00BbEMaMK HAKJIIOHHOW MIPU3MBI U TUPaMUJIbI

[Tpuknagueie 3agaun mo TeMe «OObEMBI TE,
CBsI3aHHBIE ¢ 00bEMaMK HAKJIOHHOW TIPU3MBI U
MTAPaAMUTBI

39

40

IIpumeHeHue 00BEMOB. Brruucnenue
pacCcTosHUSA A0 INIOCKOCTH

AJNbTepHATUBHBIC bopMy bl o0nvema
TETpadapa M BBIYUCICHHE C UX TOMOIIbIO
paccTosiHUSA ~ MEXAYy  CKPEIIMBAIOIIUMUCS
MPSIMBIMU

41

Pabora ¢ oObeMaMu yacTed B 3amayax Ha
MOCTPOEHUE CEUYECHHI

42

BrrancauTenbHEBIC 3aJa4d Ha HaXO0XJICHHC
O6T>CMOB, KOM6HH3.I_[PII/I MHOT'OTPAaHHUKOB U
HaxXOoXJACHUC HUX 00BEMOB  TTOBBIIICHHOM
CJIIOXKHOCTH

43

44

BrluncauTenbHble 3adauyd Ha HaXOXXICHHE
00bEeMOB, KOMOHWHAIIMA MHOTOTPAHHUKOB H
HaXOoXJEHHEe UX O00BEMOB IOBBLIIIECHHOMN
CIIOKHOCTH

KonTtpouabnas padora «O0BéM
MHOTOTPAHHUKA»




45

46

[ToBTOpEHME: OKPYKHOCTh Ha IJIOCKOCTH,
BBIYHCJICHUS B OKPY)XHOCTH, CTaHJIAPTHBIC
noxoous

Cdepa u map. Ilepeceuenne chepsl u mapa ¢
wiockoctelo. Kacanme tmmapa wu  chepbl
IUIOCKOCTBIO. Bua u n300paxkenue mapa

47

48

Coepa u map. Bzaumnoe pacmosoxenue
PSIMOi U cepsl

VYpasuenue cdepsl. [lnmomans chepsr u e
gacteil. Cummetpust cepsl U mapa

49

50

[Munuuapuyeckas HOBEPXHOCTh, 00pasyrolye
LUAJMHAPUYECKOW MOBepXHOCTH. [lvumHnp.
IIpsmoit  kpyrooi utwmnuHap. Ilnomans
MTOBEPXHOCTH LIAJIMHIPA

Ceuenus LUJUHAPA IIJIOCKOCTBIO.
IIpocreiimme cnydanm (cekymas IUIOCKOCTh
IIPOXOAMT YEPE3 OCh UUIMHAPA, MapauIelIbHA
WM IEpIEeHANKYJIIsIpHA K Hel). O0mmuit cmyvait

51

Konnueckass mOBEpXHOCTh,  00pa3zyromIne
KOHHMYECKOU MoBepxHOCTU. KoHyC

52

CeueHne KOHycCa MJIOCKOCTBIO, TAPAIIIEIBHON
IUIOCKOCTH  OcHOBaHMA. (CedeHue KoHyca
IpOXOJAIIME  4Yepe3  OAHY WIH  JBE
oOpa3yromue




Konnueckne  ceuenusi.  JlokazaTenbCTBO

53 CYILIECTBOBAHMSI KOHUYECKUX CEYCHUI

VYceu€nusiii konyc. M300pakeHrne KOHYCOB H
54 yCEUEHHBIX KOHYCOB

[Tnomans OOKOBOM MOBEPXHOCTH M IMOJHOU
55 MTOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3a1auun Ha
56 JI0Ka3aTeNIbCTBO U BBIYMCIIEHUE, TOCTPOSHUEM

CeUeHUH UINH]pPA, KOHYyCca

CrepeoMeTrpuueckue 3aa4un Ha
57 JI0Ka3aTeNIbCTBO U BBIYMCIIEHUE, TOCTPOSHUEM

CEYECHMH IIWINH/PA, KOHyCa

[lpuknagaple  3agayd,  CBSI3aHHBIE  C
58 [WINHAPOM U KOHYCOM

Crepeomerpuueckue 3a/aun Ha

JI0Ka3aTeIbCTBO U BBIYHUCIICHUE, CBA3aHHBIE CO
59 cdepoiil U mapom, MOCTPOSHUEM HMX CEUEHHI

IUIOCKOCTBIO

CrepeomeTpuyeckue 3aa4u Ha

JI0Ka3aTeIbCTBO U BHIYHCIICHUE, CBSI3aHHBIC CO
60

chepoil U mapom, TOCTPOCHUEM HUX CEUYECHUU
IJIOCKOCTBIO




61

62

[TpuknanHeie 3a1a4m, CBI3aHHBIC CO Chepor 1
mapom

Pazauunsie KOM6I/IHaHI/II/I TCJI Bpall€HUA U
MHOI'OI'PaHHUKOB

63

3agaun 1o Teme «Tema M TOBEPXHOCTH
BpAIlCHUS»

64

65

3amaun 1o Teme «Tema M TOBEPXHOCTH
BpAaLLECHUSD)

KonTpoabHas padora «Tena "
MOBEPXHOCTH BPALLlEHHSD

66

3amaun no Teme «Tema M TOBEPXHOCTH
BpAIlIEHUs» MOBBIIIEHHOHN CII0KHOCTH

67

68

3amaun no Teme «Tema M TOBEPXHOCTH
BpAIlIEHUs» MOBBIIIEHHOHN CII0KHOCTH

O6vém 1mwmmHapa. Teopema 00 00BEME
npsiMoro mwimHApa. Ilmomanyn OokoBoil u
MIOJTHOM MOBEPXHOCTH IMJIMHAPA

69

70

Breraucienne 0O0BEMOB TEI C  IIOMOIIBIO
onpenenéHHoro wHTEerpana. O0BEM KoHYyca.
[Tmomann OGOKOBOW M TOJHOW TOBEPXHOCTH
KOHyca

CrepeoMeTrpuueckrue 3a7audd, CBS3aHHBIE C
BBIYHCIICHHEM OOBEMOB IMIIMHIpPA, KOHYCA.




71

72

[Mpuknanueie 3amaun 1o teme «OOBEMBI H
IJTIONIA U TTIOBEPXHOCTEN TEID»

O0BEM mapa u mapoBoro cexkropa. Teopema
00 o00béme mapa. Ilnomans  cdepsl.
CrepeoMeTpuueckue 3aJayd, CBsS3aHHBIE C
BBIUHCIICHHEM OOBEMOB Imapa, MIApPOBOTO
CErMEHTAa U 1IapOBOI'0 CEKTOpa

[Mpuknanueie 3apauu o Teme «OOBEMBI TEI,
CBs3aHHBIC C O0OBEMOM IIapa M IUIOMIAABIO
chepbl. COOTHOILIECHUS MEXIY IJIOMAASIMH
MMOBEPXHOCTEH U 00bEMaMH TIOTIOOHBIX TEI

73

74

75

[Tono6HeIe Tena B mpocTpaHcTBe. M3menenue
o0béma mpu mnonobun. CrepeoMeTpuvecKue
3aJa4yu, CBA3aHHBIC C BbIYUCICHUEM 00BEMOB
TeJI ¥ TUIOIIA/ieil MOBEpXHOCTEH

KoutpoabHas pabora «ILomaau
NMOBEPXHOCTH U 00bEMBI KPYIJIBIX TeJD)

Pemrenne 3aa4 MOBBIIEHHON CIIOKHOCTH I10
Teme «Ilnomaau mOBEPXHOCTH M OOBEMBI
KpPYIJIBIX TEI»

76

Pemennie 3amad  MOOBBINIEHHOW CIIOKHOCTH
«IInmomaay MoBepXHOCTH U O0BEMBI KPYTIIBIX
tem» Gopmara EI'D




77

IBmwkenust mpoctpancTtBa.  OToOpakeHUs.
JIBrkenuss W paBeHCTBO ¢uryp. OO6mme
CBOMCTBa JBW)XKEHUI. Buapl JIBMKEHHIN:
napauieNnbHbIH HEepEeHoc, LEHTpaIbHas
CUMMETpHUS, 3epKalbHasi CHMMETpPHSI, IOBOPOT
BOKPYT IPSMOU

78

79

80

Knaccudukanus nBrmKxeHUH TPOCTPaHCTBA

[IpeoOpazoBanus nomodus. [Ipsmas u chepa
Diinepa

FGOMeTpI/IquKI/IC 3aladyd Ha IIPUMCHCHUC
JABUKCHUA

81

Koutpoabsnas padora «/IBuxenns»

82

83

84

Ob6oOmaroniee  MOBTOPEHUE  TOHATHH U
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cucremaruzauus 3HaHui: «llapannensHOCTh
NPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE»

Oo6oOmiaromee  MOBTOPEHUE  MOHATHH U
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cucTeMaTHu3alus 3HAHUH:
«IlepneHAUKYISAPHOCTH MIPSIMBIX "
IJTOCKOCTEH B MMPOCTPAHCTBE

OO6oOmiaromee  MOBTOPEHUE  MOHATHH U
MeToJI0B Kypca reomerpun 10-11 kmaccos,



85

cucremMarusanus  3HaHMi:  «Bekropsl B
IIPOCTPAHCTBE»

O6oOmaroniee MOBTOPEHUE  TOHATHH U
METOJI0B Kypca reomerpuu 10-11 kiaccos,
cucTeMmaru3anus 3HaHMi: «BekTopbl B
MIPOCTPAHCTBE)

86

87

88

OO6o0maronmee TOBTOPCHHE — IMMOHATHH |
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cUCTEMaTH3alIHs 3HAHUU: «O0BEM
MHOTOTPaHHHKa»

O6oOmaroniee MOBTOPEHUE TOHATHH W
MeTroaoB Kypca reomerpun 10—-11 kaccos,
CHCTEeMaTH3aIus 3HAHUIA: «IInomamn
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEI

O6oOmaroniee  MOBTOPEHUE  TOHATHH U
MeToAoB Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHWI: «[Imomaan
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TEID»

89

Hrorosasi kKoHTpOJIbHAsI padoTa

90

91

[ToBTOpeHMe, 0000IIEHNE U CHUCTeMAaTHU3AIIH
3HaHUM 1o Kypcy reomerpun 10-11 kiraccos

IToBTOpenue, o0o0IIeHNE U CHCTEMAaTU3ALUs
3HaHUH 10 Kypcy reomerpun 10-11 xnaccos




92

93

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHUM o Kypcy reomerpuu 10-11 kimaccon

[ToBTOpeHune, 0000IIEHNE U CUCTEMATU3AIUS
3HaHU Mo Kypcy reomerpuu 10-11 kimaccon

94

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHUM 1o Kypcy reomerpun 10-11 knaccos

95

96

IToBTOpeHue, 0600IIEHNEe U CUCTEMAaTU3AIHS
3HaHu# 1o Kypcy reomerpun 10-11 kiaccos

IToBTOpenue, o0o0IIeHNEe U cUCTEMaTU3aLUs
3HaHu# 1o Kypcy reomerpun 10-11 kitaccos

97

[ToBTOpeHue, 00600IIEHNE U CHUCTEMAaTHU3AIIH
3HaHUM 1o Kypcy reomerpuu 10-11 kmaccos

98

99

[ToBTOpenue, 00600IIEHNE U CUCTEMATHU3AIIHS
3HaHUM 1o Kypcy reomerpuu 10-11 kmaccos

IToBTOpenue, o0o0IIeHNEe U cHCTEMAaTHU3aLUs
3HaHMHU 10 Kypcy reomerpun 10-11 knaccos

100

[ToBTOpeHmMe, 0000IIEHNE U CHUCTeMaTHU3AIIH
3HaHUM 1o Kypcy reomerpun 10-11 kiraccos

101

[ToBTOpeHme, 0000IIEHNE U CHUCTEeMaTHU3AIIH
3HaHUM 1o Kypcy reomerpuu 10-11 kiraccos




[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIIHS
102 3HaHUM o Kypcy reomerpuu 10-11 kimaccon 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MaPAJUIEIbHOCTh W MEPHEHIUKYJIAPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKeHHE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: JABYTPAHHBIN YTOJI, TPaHH JBYTPAHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yriia, JMHEHHBIA YroJl IBYTPAaHHOTO yTia, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOIOI'PDAHHMK, BBIIYKJIBIH W HEBBITYKJIbIH
' MHOT'OT'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBHJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpamMuja, MpHU3Ma,
NpSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' NpaBUWIbHBIE MHOTOTPAHHUKH, TPSIMbIE ¥  HAKJIOHHBIE TPU3MBI,
napaJiesIenue 1)
79 OnepupoBaTh TTOHSATHSIMH: CeKyIas IJI0CKOCT, ceueHue
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPaHHHUKOB,
' UCIIONB3YS METOJI CIICTIOB
CTpouTh CEYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEJIMYMH [0 00pa3iam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIE AHAJTUTUYCCKHE METOJIBI IPH
7.12 pEelIeHNH CTaHAAPTHBIX MAaTeMaTWYeCKMX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JI0 MPSAMON, OT TOUKHJIO
TUIOCKOCTH, MEXJTy CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEJIMYMH [0 00pa3iam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHUC YTJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, NIBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYII, BBIYHCIIATH COOTHOIICHHUS

714 MEXIY IUIOIIAISIMA MTOBEPXHOCTEN, o0BEMamu MOA00HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTpP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPHI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(GOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reomerpuyeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3ajjay, IMpPeaNoJaralIiuX HECKOJbKO IIaroB pPELICHMs, €CIH YCIOBHS
IpUMEHEHHUs 3aJlaHbl B IBHOM (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANTE MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJLE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH Moy4YeHHbIE 3HAaHHSI HAa IPAKTHUKE: aHAJIM3UPOBATh PealbHbIe
CUTYyallMM ¥ IPUMEHSTh U3yUYEHHbIE TIOHATH B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTHYecKd  cOpMyJIMpOBaHHONH  MpoOJIeMBbl,  MOAEIUPOBATH
7.20 peasbHble CUTyallMM Ha SI3bIKE T'€OMETPHUHU, UCCIIEAO0BAaTh MOCTPOCHHBIE
MOJIEININ C UCTIOIH30BAHNEM T€OMETPUUYECKUX ITOHATHH U TEOPEM, arrapara
anreOppl, pemarb MPaKTHYECKUE 3aJadud, CBS3aHHBIE C HaXOXKICHHEM
TeOMETPUYECKUX BEITHINH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITHSIMU: IHJIHHIPHYECKAs TIOBEPXHOCTH, 00pa3yromye
6.1 [UIMHAPUYECKOW TIOBEPXHOCTH, IHMIMHIP, KOHUYECKas ITTOBEPXHOCTH,
' oOpa3yroniye  KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyUEHHsI TEJ BPAILICHHS
6.4 KnaccugunupoaTs B3auMHO€E pacnooKeHue cepbl U MI0CKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTEHW TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEXTy TLIOIAISIMH IIOBEPXHOCTEH M 00BEMaMHU
IMOAOOHBIX TEN

6.9

N300paxkaTh n3ydaeMble (UTYPHl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKHME 4YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpallleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEINoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KaKMMH CBOWCTBAMHU OHH
o0azaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKaJSIPHOE IIPOU3BEIECHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOpPOB M INPOU3BEACHHE BEKTOpAa Ha YMCIO, YToJ
MEX/1y BEKTOpaMHU, CKaJSpHOE MPOU3BEACHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HAaXO0XIACHUC T'COMECTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaMm,
IMPpUMCEHAA HN3BCCTHBIC METOBbI npu PEIICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IMPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKHUX 33124

6.22

6.23

IIpuBOoaUTE MpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA MIPAKTHKE: aHAITU3UPOBATh pealibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUM, UCCIIENIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HAXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarolIUecs,
napajuleJibHble M CKpeuuBarouiyecss mnpsMble. [lapannenbHOCT  OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MAPAJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MIJIOCKOCTEN: NapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJienenumnes, moCTPOeHUe CeUeHu

HepHGHILI/IKy.]UIpHOCTB HpﬂMOI;'I U IUIOCKOCTH: NCPHCHAUKYJIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE NTapaJuIeIbHbIe U MEPIECHANKYISIPHbIC K MJIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TeopeMa O MPSIMO MepHeHIUKYISIPHOMI
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY MPAMON U MIIOCKOCTBIO, IBYTPAHHBII
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HakJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH JIBYX
mrockocrteil. Teopema o TpEX MeprneHANKYIsIpax

IlonsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. I[Ipusma: Nn-yrombHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NPU3MBI, OOKOBasl U
OJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsAMOyroJabHbINA Mapaiesenumne]
u ero coiictBa. [Iupamuaa: N-yronbHas nupaMuja, TpaHd U OCHOBaHHUE MUPAMUBbI,
O0KOBas U IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHThl NpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUa U IPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTpPUHU B nupaMmujaax, napajjejicnmIic1ax, IpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brruncnenue 37eMEHTOB MHOTOTPAaHHUKOB: pEOpa, muaroHanu, yribel. [Liomans
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamupsl. [Tonstue 06 06béMe. OObEM MHUpPaMUIbl, IPU3MBI

1.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yroIIye MINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlMmuHAp: OoCHOBaHUSA M OOKOBas MOBEPXHOCTb,
o0pa3yromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yrollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BepIINHA, 00pa3yromas
1 OCh, TUIONIA]Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IuaMeTp, IUIOMAAb MOBEpXHOCTH cepbl. B3anmuoe
pacnosoxenue chepbl U TIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, mionans

chepsl

6.4

6.5

6.6

N300pakeHne TN BpalleHus Ha IJIOCKOCTH. Pa3BépTka mumHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSMOYTOJBHOTO Napaijenenunena M cieactBus u3 He€. OOBEM LUIMH/pA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAIASIMU
MOBEpXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss mMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPUIMHY ), CEUSHHs L1apa

BCKTOp Ha TIOCKOCTH U B IIPOCTPAHCTBEC. CrnoxxeHre U BBIUMTAHHC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHas cucrtemMa KOOpAMHAT B MpocTpaHcTBEe. KoopAauHATBI BEKTOpA.
[Ipocreitmue 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY MNPAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKAECHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEpUPOBATh MOHATHAMH: MHOKECTBO, IOJMHOXECTBO, OINEpPALMU HaJl
MHOXECTBAMHU; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTesleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEeHb
C palMOHAIbHBIM  IOKA3aTeleM, CTENeHb C  JEHCTBUTEIbHBIM
nokasareiaeM, JIorapuM 4mucia, CHHYC, KOCHHYC U  TaHICHC
IPOM3BOJILHOIO YHCJA, OCTATOK I10 MOAYJIO, PALUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
paloHalIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsMU U Jiorapudmamu, mpeoOpa3oBaHUS IPOOHO-pAIIMOHATBEHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTh TNPOU3BOAMTH apuU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

VYMeHue onepupoBaTh MOHATUSAMU: PallMOHAJIBHBIE, UPPALMOHANIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealibHOM JKU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HeIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1epBasi ¥ BTOpasi Mpou3BOAHAs (YyHKIMU, T€OMETPUUECKUH 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUNCIATh IPOU3BOAHBIE CYMMBI, IIPOM3BEJIEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIM, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUH; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO I HAXOXKIEHUS HaWIy4IIero
pelieHusl B MPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHYECKUX M

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HUHTCrpaia, NpUuBOAUTL MPUMCPBI MATCMATHYCCKOIr0 MOJACIIMPOBAHUA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaguKoB (pyHKIU, HCIOIb30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUU 3a/1a4 U3 JAPYTUX YYeOHBIX MPEAMETOB M
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPaBHEHHU M, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JI0JIA ¥ YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTy yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCIOBHIO 3aJayH,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHs, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIIPETUPOBATH
nH(popMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaIOIIYI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JaHHBbIC, B TOM 4YHCIIe C MPUMEHEHHEM TpaduyecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsI C TOMOINBIO JWarpaMM pPacCeMBaHUsS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4aliHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHPENECICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEalbHBIX COOBITHUH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIHAECS MNpPsSMbIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YIoJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSMM; YMEHHUE UCII0JIb30BaTh IIPU
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL GUTYpPBI, 00bEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, NMPU3MBI, KOHyca, LWIMHIpa, o0BEM KyoOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IMIUHIPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOANTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIh30BATH T'€OMETPUYECKHUE OTHOIICHHS
NIPU PEIICHHUH 32]1a9; HAXOJUTh FT€OMETPUICCKUE BETMYUHBI (JUTMHA, YTOJ,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, TUIomaab, OOBEM, IJIOMIATh MOBEPXHOCTH), WCIOIB3YS
u3y4eHHble (OPMYJIBI U METO/bI, B TOM YHCIE: IUIONMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: TIPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOMU3BEIECHUE, Yrol MEXIY
BEKTOpAaMU;, YMEHUE HCIIOIh30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3aJavu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PpacCllO3HaBATh

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOM cTeneHu. JlelcTBUS C apuPMETHIECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHMHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYpaJIbHbIE JOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KomriekcHble uncia
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Marpwuia cucTeMsl JTHHEHHBIX YpaBHEHUH. OnpeeTnTeh MaTPUILIBI
3 OyHKIMH U TpaPuKH




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernyaeckas u reomeTpraecKkas mporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [MpousBoanas GpyHkmu. [Ipor3BoHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHre HanOobIero 1 HaMMEeHbLIETO 3HaYeHHUs (PyHKINU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tena 1 mOBepXHOCTH BpaIlleHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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